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1. Solve the following system of differential equations. (16%)
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2. The RL circuit is given. .
(2) Write the differential equation for the current I(z) . -(6%)
(b) Let R - 10hm,: L =] henry, and tl;e input E(¢) =1volt, when 0 <¢ <3 sec, and E(f) =0, when ¢ > 3sec.
Find the current / (1), assuming [ (b) = (.5 ampere. (12%) |

, R

[’1«)

E(z)T A |

3. (a)Forthe ﬁmction x(?), find its Fourier transform X(@). (6%)

(b) Find the value of [* | X(a) | dor. (6%)

(c) Find the Fourier transform for the lfun‘ction X(2~1). (6%)
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4.  Consider the basis S = { V), Yy, 173} for R*, where

L) |

e

% =(1,1, 1) %, =(1,1,0), and % =(1,0,0),
andlet T R® - R® be the lincar operajtor such that
()= (2-14), T(5,)=(3.0,1), 7(3)=(-15,1)
(2) Find a formula for T(x,, x,, x;). (iO%)

(b) Determine T'(2, 4,-1). (6%)

5. (@ Finda subsef of the vectors
5, = (1-1,5,2), %, = (-2.31,0), %, = (4,-59,4)
¥, =(0,4,2,-3), 7, = (~7,18,2,~8)
that forms a basis fof the spac'e. spanﬁed by tile vectors. (8%).

b) Express each vector that is not in the basis as a linear combination of the basis vectors. (8%)

6. f(x,y) isajoint probability density function,
E(X)=3,E(¥) =7, E(X") =13, E(*) = 50, and E(XY) = 22.
(@) Are X and Y independent ? Why or V:vhy not ? (3%)
(b) What are the mean and variance of W =12X +3 ? (4%)

7. The probabilities for X and ¥ can be found from the function:
Jx, )=k, O0<x<y<2,
(a) Find the vélue of k. (3%)
(b) Find the marginal probability of X. (3%)
(¢) Find the probability P(X <1/Y =1.5). (3%)




